Mars Climate Modeling Center

Jeffery Hollingsworth

jeffery.l.hollingsworth@nasa.gov

NASA Ames Research Center

Space Science and Astrobiology Division

NOTE ADDED BY JPLWEBMASTER: This document was prepared by the Ames Research
Center. The content has not been approved or adopted by, NASA, JPL, or the California
Institute of Technology. This document is being made available for information purposes only,
and any views and opimions expressed heremn do not necessarily state or reflect those of
NASA, JPL, or the California Institute of Technology.




Outline

* What is meant by a Mars Climate Modeling Center (MCMC)?
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Proposed MCMC

* In support of NASA’'s Mars Exploration Program (MEP), a national
center for Mars climate modeling would be established that
provides

* dedicated mission support for both current and those future
planned

* an efficient Mars climate resource for the science and mission
engineering communities

MEFPALG #20, Arfington, WA, 3—4 March 2009
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An MCMC 1s a good 1dea

* For NASA — to serve mission design/testing needs on a dedicated
basis

* MSL atmospheric support related to entry, descent and landing
(EDL) activities

» MSL site selection: environmental extremes/meteorological
characterization

* MAVEN upper-atmosphere context during A/B

* MAVEN upper-atmosphere characterization during planned
“deep dips” with periapsis at @(125 km)

MEPAS #20, Arlington, WA, 34 March 2008
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An MCMC 1s a good idea

* For the Community — a truly cooperative and service-based
US modeling effort for efficiency related to Mars climate science

* global climate modeling (3D) is an ambitious enterprise

* provide a framework for open access to a state-of-the-art Mars
global climate model and its complete physics packages
* web access & instructions
* code documentation
standarized output
* visualization tools
* focused training & workshops

* built-in flexibility — adaptable to new applications and problems




* For the Community (cont.)

* not going to impact R&A programs ($$) — scientific
investigations can leverage the MCMC infrastructure and
capabilities

* For NASA & the Community

* generate a Mars Climate database

* based on a state-of-the-art model, plus available/relevant
observations

* user-friendly, web-based interface




MCMC User Base

User Type Needs/Expectations
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Expert new packages, modules, generalized Mars climate models,

generalized diagnostic packages

Intermediate observations. retrievals, data reduction.

standard Mars climate models and diagnostics

Non-Expert standardized databases and climatologies

All full documentation, userguides, tutorials, workshops,

Mars climate database

MERAG #20, Arfington, WA, 34 March 2000




MCMC Mission

* To provide a Mars atmospheric science and global climate
modeling resource for the Nation’s Mars Exploration Program

» To foster community interaction and access on endeavors related
to Mars atmospheric science and climate research

* To understand the structure and variability of Mars’ atmosphere
and climate on the basis of physical systems and processes

* To promote the exchange of atmospheric and climate science
knowledge related to the exploration of Mars




Processes Underway

Community surveys & correspondences with NASA PSD

Exploratory workshop on MCMC convened (Fall 2008)

* inputs and interactions with the broader Mars atmospheric
community

* commentary and issues/concerns raised
Formulation of a workshop consensus minimum Charter

Seeds for a White Paper on the MCMC

MEFAG #20, Arlington, WA, 34 March 2008




MCMC Workshop |

*» Held at the NASA Ames Research Center (ARC),
Space Science and Astrobiology Division,
30 September — 2 October 2008 (2.5 days)

* Attended by O(60) members of the (US) Mars community:
atmosphere & climate scientists; mission engineering
support and planning personnel; high-end computing
experts; NASA management (HQ, ARC & JPL); Mars 2013
SCOUT selection (MAVEN) Co-I

* nttp:/mecmecworkshop.arc.nasa.goviagenaa.ntmi

MEPAGS #20, Arlinglon, WA, 34 March 2008




Workshop Themes -

Background, Current Modeling Status, Climate Issues (l)
In Support of Missions: A/B, EDL, Lander Environments (1)

New Mars Climate Modeling Frameworks and Further
Enhancements (lIl)

Regional Interfaces, Upward Expandability and High-End
Computing (V)

Proposed MCMC Model (V)
Breakout Discussion Groups (VI)

Agency and Community Synthesis (VII)




Workshop Consensus Charter

Develop and continuously improve a state-of-the-art Mars general
circulation model (GCM)

Support NASA Mars missions

Engage the community by providing a framework for community
access to the model and full documentation

Generate and maintain a Mars climate database

MEPAS #20, Arlimgton, WA, 34 March 2008




White Paper

* Draft completed 22 January 2009

« |nitial reviews by segments of the Community and NASA HQ
(February 2009)

* Available for download at the MCMC Workshop webpage (after
MEPAG #20)
* hilp:/Imcmecworkshop.arc.nasa.goviread.ntmi

* also from me via USB stick

* Additional Community comments are solicited

* e-mail: james.l.green@nasa.gov
michael.a.meyer@nasa.gov
jeffery.l.hollingsworth@nasa.gov

i A, 34 March 2008




Next Steps

Finalize White Paper and submit to NASA PSD

Assemble Science Advisory Group (SAG) to study MCMC
concept and advise NASA HQ

Establish the MCMC Charter
Develop a schedule, milestones and budget
Establish a MCMC Steering Committee (8—10 members)

Draft Operational Plan in consult with Steering Committee

MEPAS #20, Arlinglon, WA, 3—4 March 2000




Summary

* As it is for the Earth, global climate modeling (3D) is an enormous
enterprise which requires adequate resources and support

* NASA’'s MEP and the Community can benefit from a standardized
and realistically-supported Mars climate modeling center that
emphasizes service and that fundamentally promotes
inclusiveness and cooperation

* |n preparation for upcoming missions (MAVEN, 2016, ...), the time
for coordination within NASA’s PSD and the Community is now

MEPAG #20, Arfington, VA, 34 March 2008
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MEPAS #20, Arlimgton, WA, 34 March 2008




MCMC Consensus Charter

¢ Develop and continuously improve a state-of-the-art Mars
GCM beginning with

* NOAA/GFDL FMS dynamical core
* ARC physics packages

* Support NASA missions
* concept studies
* operations

* data interpretation




Workshop Goals

* Determine the
* requirements of the community
range of climate models to be supported
desired products and deliverables
high-end computing (HEC) requirements
appropriate web-based interfaces
architecture of the MCMC
staffing requirements and budget needs of the MCMC

MEPAS #20, Ardington, WA, 34 March 2000




